THE branch of surgery which deals with the rectum is one which is particularly satisfactory from the standpoint of the anaesthetist. If he elects to give a general anmesthetic his administrations are well out of the way of the surgeon, and if a local or regional one is desired, he is dealing with an area of the body which is well adapted for that type of anaesthesia. Moreover, apart from the operations for the removal of cancer of the rectum, the operations are seldom productive of much shock, nor is the anmesthetist often worried with a patient in extremis.
Abdominzal Operations.
Starting with the smaller group, the operations performed from the abdomen, we find that they are almost entirely to deal with some form of malignant disease connected with the rectum. Probably more than half are for the operation of colostomy, the others being either for the abdominal resection of a growth as in Coffey's operation and abdomino-perinaeal excision, or for the insertion of radium into a high growth of the rectum and the glands associated with it.
The requirements of the surgeon who is performing these operations are much the same as for any other form of abdominal surgery. Firstly, there must be good relaxation of the patient's abdomen, so that unnecessary coils of intestine are not constantly being forced through the wound. Secondly, the patient must be sufficiently anesthetized to enable the surgeon to explore the abdomen if he desires to do so, and to determine the presence or absence of secondary malignant deposits in the liver. In addition it must be borne in mind that, for colostomy in particular, the operation is often the first of two, and the patient must be kept fit for a second operation in ten days' or a fortnight's time.
A good general ancesthetic will satisfy these requirements, and it is impossible to say that any of them is necessarily the best. Each anmesthetist, and to a lesser extent each surgeon, will have his own individual preference. A general practitioner working in a country cottage hospital will probably give a more satisfactory anaesthetic with a chloroform and ether mixture on an open mask than he would with a gas-and-oxygen machine, and I believe that each ancesthetist should use the aneTsthetic which will enable him to give the best results. A common procedure is to administer a general anmesthetic for the preliminary colostomy, and a spinal ancesthetic, combined with some form of twilight sleep, or a light general anwesthetic, for the subsequent perinmeal excision. The method is satisfactory, but there is no reason why general anaesthesia should be employed at all. The surgeon's attentions are mainly confined to the lower half of the abdomen, and a spinal FEB.-ANA;,S. 1 ansesthetic injected between the third and fourth lumbar vertebrae will produce anesthesia well above the umbilicus, besides giving good relaxation to the abdominal muscles.
It is perhaps worth while to mention that the giving of a spinal anaesthetic will not necessarily prevent chest complications. I gave spinals to two cases of prostatectomy during the early part of this year, both of whom suffered with severe chest complications afterwards. In one case the patient developed a severe bronchitis which nearly proved fatal, and in the other case there was a recrudescence of pulmonary tuberculosis. It seems reasonable to suppose, however, that these patients would have been worse off after a general anaesthetic, and I think that there should be no hesitation in giving a spinal anaesthetic in preference to a general if there is any reason to worry about the patient's chest.
Perinaal Operations. Turning to the larger group of rectal operations -those performed from the perinaeum we find the field for aneasthesia much more varied and interesting.
Before dealing with the subject of general anesthesia for these patients, I should like to say a word about their psychology. The three common complaints from which they suffer are haemorrhoids, fissure, and fistula. These are all chronic complaints which may, and often do, cause varying degrees of pain and anxiety for many years before the patient summons up his courage to undergo surgical treatment. Nor can these conditions be openly talked of with his friends in order to elicit sympathy. To the lay mind the operation of appendicectomy is a respectable proceeding, but a certain lkss of dignity is associated with having one's piles cut off. Consequentlythey suffer in solitude, and when they arrive at the operating theatre they arenervous and irritable -and do not take kindly to the anaesthetic.
Many of them begin to resist as soon as the stage of unconsciousness is reached, and with many the state of relaxation is longer in coming. In addition, a large number of these patients belong to a type which may best be described as " tough," and of which good examples are shown by the cab-driver, or the railway porter, with a regular fondness for alcohol. Therefore these patients require to be deeply under before the surgeon can begin his work, especially as the perinaal reflexes are among the last to disappear under general anaesthesia. Otherwise there may be reflex contraction of the leg muscles which will prevent the patient from being placed in the lithotomy position, or, if he is already there, will push him out of it. That is especially apt to happen when the sphincter is forcibly dilated. It follows, then, that whatever the general anaesthetic, it must be given liberally, at any rate at the commencement of the operation and until good relaxation has taken place. There is one exception to this statement, namely, pure chloroform. Chloroform is widely condemned for operations which involve the anus and the sphincters of the rectum. If the patient should happen to be insufficiently ancesthetized with chloroform when the surgeon dilates the anus, there is, first, a risk of cardiac inhibition through the vagus, with its unpleasant consequences, and, second, there may be reflex inhibition of respiration or laryngeal spasm, which, with its accompanying cyanosis, is undesirable in the presence of chloroform.
Professor Yeomans, of New York, in his volume on proctology, states that general anaesthesia is indicated in children, in nervous individuals who may prefer it, occasionally to obtain complete relaxation for diagnostic examination, and for the performance of certain operations, notably incision of abscesses situated above the pelvic diaphragm, complicated fistulae, cancer of the rectum and pelvic colon, and other operations on the sigmoid. He considers that chloroform has no place in rectal surgery, and that gas-and-oxygen is chiefly useful for minor surgical procedures such as opening abscesses and dilating the anus and for removing the packing in a deep wound.
Section of A nwsthetics
Local Anatsthetics. The local aniesthetics used for perineal operations in rectal surgery can be classified under three headings. First, there is the ancesthesia produced by local infiltration of the area of operation; second, there is extradural anesthesia which is produced by caudal and sacral blocks; and third, there is intradural, or various forms of spinal anesthesia.
Local Infiltration.-In the local infiltration method 20 to 30 c.c. of the ancesthetic fluid, commonly a 1% solution of novocain, are injected round the outside of the rectum at a depth of about 2 in. from the surface. A preliminary wheal is raised in the skin just posterior to the anus and in the mid-line. Through this wheal is introduced a longer needle, and, with a guiding finger in the rectum, 10 c.c. of novocain are injected posteriorly. The needle, still piercing the wheal, is then moved round to the sides and front of the rectum and 5 c.c. are injected on either side. As an alternative method the needle may be introduced through the wheal and a ring ot novocain injected subcutaneously round the anus. Four injections of 5 c.c. each are then made through this ring at the four cardinal points of the compass. Within five minutes the sphincters should be relaxed and aneesthesia be present. Local infiltration provides a satisfactory anaesthesia for the treatment of haemorrhoids, but does not give a large enough area of anssthesia for fistule which often spread well into the buttock.
Extradural Ancsthesia.-The extradural methods of producing anaesthesia for operations on the rectum and anus are by means of a caudal block, a trans-sacral block, or a combination of the two known as a sacral block. These are methods which have enjoyed greater popularity in America than in this country.
In caudal block a certain quantity of anaesthetic fluid is injected through the sacral hiatus into the caudal canal. The quantity to be injected is recommended as 30 to 40 c.c. of a 2% solution of novocain, but some prefer to use a greater bulk of a weaker solution. It produces a satisfactory anesthesia if it works properly.
Unfortunately there is a certain percentage of cases in which anaesthesia remains absent, and also it takes from fifteen to thirty minutes or even longer before the anesthesia is complete. During the early part of this year I employed tutocain for this purpose. Tutocain is a local ansesthetic which is said to be about one third as toxic as cocaine and twice as toxic as novocain. When using 20 c.c. of a 2% solution I found that antesthesia could be obtained within ten minutes. The anaesthesia was deeper than is obtained with novocain, and deep pressure sensationl appeared to be absent. Unfortunately there were the usual percentage of failures even in thin subjects in which the injection into the canal presented no difficulty.
Another drawback to caudal block lies in the fact that it is difficult to make the injection a completely painless one, and patients are apt to become resentful if the anesthetic fails to act after they have been put to a certain amount of inconvenience.
In America the caudal block is often combined with a trans-sacral block. This consists in injecting the anasthetic solution into the sacral foramina on each side starting with 6 c.c. into each first foramen, 5 c.c. into each second foramen, and so on. Dr. J. S. Lundy, who has considerable experience of this method at the Mayo Clinic, states that intense ana3sthesia should be present about ten to fifteen minutes after the injection is completed, and that it should last for two hours. He records 99% of successful cases among the smaller rectal operations, and 75% to 85% of successes in cases of carcinoma of the rectum. Two others recorded only three failures in a series of 225 cases. It appears to me to have certain drawbacks, however. On the occasions on which I practised trans-sacral block in the post-mortem room I found it none too easy to locate the foramina with the needle, and usually managed to come up against bone. This must surely prove painful for the patient, and, moreover, the giving of eight to ten injections would take as long, if 422 Proceedings of the Royal Society of Medicine 1£ not longer, than an operation for haemorrhoids or fissure unless the aniesthetist were particularly skilled at it. I imagine that much constant practice would be necessary before one could become skilful in its performance, and be justified in using this method.
Referring to extradural an£sthesia Professor Yeomans says that the anesthesia.
following a trans-sacral block sets in almost immediately. It lasts generally from two to four hours and is decidedly more certain and constant in its distribution than caudal block alone. These definite advantages justify a combination of caudal and trans-sacral block inasmuch as the latter entails but little additional risk. Proficiency in sacral antesthesia can be acquired only by careful study of the sacrum and its anomalies, and practice on the cadaver in locating the sacral foramina.
Intradural Anaesthesia.-Intradural or spinal anasthesia is now sufficiently well established not to require any description. Its advantages and disadvantages were discussed in this Section not long ago. In cases of cancer of the rectum it is. a particularly valuable form of anesthesia when combined with either a light general aneesthetic or with some form of twilight sleep. If an injection consisting of morphia, gr. 1, and scopolamine gr. -1n is given from half to three-quarters of hour before the operation, the patient will usually drowse or sleep as soon as the spinal anesthetic has been given and he has been made comfortable in the left lateral position. If necessary a second, and smaller, dose of scopolamine can be given when he arrives at the theatre. Under these conditions a general anmesthetic can be dispensed with altogether. It occasionally happens that with a high growth of the rectum some traction must be exerted on the bowel in order to bring the growth down. The inevitable tugging on the mesentery may wake the patient and cause him to complain of pain in the abdomen. When this happens some general aneesthetic is unavoidable. Gas-and-oxygen may be given until the difficult part of the operation is completed, or a little chloroform and ether mixture on an open mask. This latter anw,sthetic usually has the effect of sending the patient off to sleep again without the necessity for full surgical anesthesia, and the absolute minimum is required to keep him there.
While a spinal anaesthetic does sometimes produce anesthesia lasting from one and a half to two hours, it can only be relied upon to last for one hour with any degree of certainty. If there is any reason to suppose that the operation will be unusually difficult and last for one and a half hours or more, the spinal may be combined with a caudal block. This extra injection takes up very little time and.
has the effect of prolonging the duration of anasthesia. For the smaller rectal operations a spinal anasthetic is somewhat cumbersome to use as a routine. The area of operation is limited to the perin8eum and no surgeon wants anesthesia reaching to the umbilicus for it. In addition there is the accompanying fall in blood-pressure and occasional nausea and sweating. The ideal spinal anesthetic for these smaller rectal operations would appear to be one whose action could be limited to the sacral nerves, thus producing a perintal anesthesia and avoiding a fall in blood-pressure. This " low spinal," as it may be conveniently termed, can be easily produced by injecting the fluid between the fourth and fifth lumbar vertebrme with the patient in the sitting position and letting him remain there for about two minutes. If the anmesthetic solution is injected into the spinal canal very slowly to avoid undue mixing with the cerebrospinal fluid, it will sink to the bottom of the dura mater and act only on the lowest sacral nerves. When the injection is completed the patient should be made to sit up straight for about two minutes, after which he can lie down and be wheeled into the theatre. I have been using this method at St. Mark's Hospital for several months now and the solution employed has been 10% stovaine in saline (stovaine-billon). This is usually called the "light " solution as opposed to the " heavy " solution which contains stovaine in glucose. It seems conclusive that the light solution is heavier than the cerebrospinal fluid, and that gravity plays an important part in the distribution of anmsthesia. Besides producing a low spinal anaesthesia with the patient in a sitting position, this fact can be also demonstrated by leaving the patient on his side after injection wben a unilateral anwsthesia can be produced with the anaesthesia on the side on which the patient is lying. The amount of solution injected has usually been about 0 5 c.c. or 0 6 c.c. Sometimes it is only the fourth and fifth sacral nerves that are affected but in most cases the third sacral is affected as well. It is not necessary to mix the stovaine with its own bulk of cerebrospinal fluid though I have usually done so in cases of fistula where the area of operation is larger than in cases of hmemorrhoids and fissure. So far about fifty cases have been antesthetized in this way, and the effect on the patient at the time of operation has proved satisfactory. There does not appear to be any fall in blood-pressure, and attacks of nausea and vomiting have been absent. The low spinal, however, does not prevent the bladder trouble which sometimes follows the giving of a spinal anesthetic, and several of the patients have required to be catheterized for two or three days after operation. The recent papers by Drs. Pitkin and Kelly suggest that spinocain would be a useful anmesthetic for producing a purely perinteal anesthesia. By tilting the patient's body either up or down, according to whether the heavy or the light solution has been used, the anesthetic effect can be limited to the pelvic region. I cannot claim to have had any practical experience with it, but an examination of the literature on the subject suggests one drawback, viz., the risk of altering the patient's position relative to the horizontal plane for at least two hours after operation. I do not know how real an objection this is. but it could probably be minimized by using a smaller quantity of spinocain. When only just over 0 * 5 c.c. of stovaine is used, this objection is non-existent, as the stovaine is quickly fixed, and the subsequent position of the patient does not matter as far as the anesthetic is concerned.
One word with regard to local anasthetics in cases of fistula. It is not always desirable to produce full relaxation of the sphincters in cases of fistula, especially if they happen to be extensive. In such cases it is usually imperative for the surgeon to be able to feel the sphincters easily while operating. Local anmesthetics, and particularly spinals, relax the sphincters to such an extent that this may be difficult or impossible, and therefore a general anesthetic is often preferred. I am not sure whether this is altogether true with the low spinals, as some of the cases which I have anesthetized in this way have seemed to be only partially relaxed.
On the subject of rectal aneesthetics in rectal surgery I do not feel qualified to speak as I have no experience. The recent tests with avertin in this country included some cases for the ligature of piles, and the results appeared to be quite satisfactory, so there seems to be no serious contra-indication to their use.
The operations on the rectum are sometimes thought to be a rather uninteresting branch of surgery. In the foregoing remarks I have tried to show briefly that there is more variation in the methods at the disposal of the anaesthetist than is apparent at first sight. If I have dwelt on local rather than on general anesthetics-it is because I think they are apt to be overlooked in a class of operation for which they are well suited, and also because there is a growing tendency at the present time to avoid a general anasthetic if a satisfactory alternative can be found.
II.-Mr. E. T. C. Milligan. Till recently the value of an anesthetic for haemorrhoidectomy was considered enhanced if it could ensure relaxation of the sphincter ani, indeed, if it did not, the surgeon proceeded to stretch the sphincter forcibly in order to expose the piles, a procedure to which both patient and anesthetist reacted, but in different ways. Now, of course, as haemorrhoids are withdrawn from the anus and exposed by dissecting forceps, relaxation of the sphincter ani is immaterial, and therefore the ideal anuesthetic for haemorrhoidectomy need not be one which produces relaxation of the sphincters. On the other hand, when operating on extensive fistulw, in which the internal opening in relation to the internal sphincter has not been determined beforehand, it is important to feel tightly gripping sphincters, so that the upper limit of the internal sphincter in relation to the internal opening and ramifications of the fistula can be visualized. Incontinence, through cutting the upper part of the internal sphincter, is thus avoided.
In this class of case an anaesthetic which causes relaxation of the sphincters is bad. This condemnation, however, does not hold with regard to simple fistulae in which the relations of the internal opening and the track to the sphincter ani are simple and have been determined beforehand.
The operations for fissure, fistulv and piles, are almost technically perfect. Complications have been practically banished, simplicity of technique has been attained, and permanent and satisfactory cure is the rule.
In comparison the anesthetic appears to assume perhaps more importance to the patients' well-being and comfort than the actual operation. It is therefore a desirable and promising field for endeavour to improve our anesthetic methods. The ideal for pursuit is to abolish apprebension before the operation, to banish pain and apprehension during, and to eliminate pain afterwards. To these ends in rectal operations Mr. Hasler and I have directed our interest.
He has given an account of the various methods employed. Our investigations still continue, but I may perhaps be allowed to record impressions up to date.
Caudal Block Anesthesia-although, if reliable, it would be ideal-is uncertain and unreliable. With identical technique the results vary in individual cases from perfect perinmal anesthesia, through partial ancesthesia when the distress of the patient during operation is great, to absence of anesthesia, when another anaesthetic has to be substituted.
It has the advantage of easy administration, but has also the decided drawback that such administration is not always pleasant to the patient. There are no unpleasant after-affects.
Local Anasthesia.-Several satisfactory techniques can be employed, all depending on the recognition by palpation of local anatomical landmarks.
Thus the operator is the one best fitted to carry out the injection.
Theoretically, local injections in this particularregion should carrv infection into these vulnerable tissues, but in practice infection is almost unknown.
Local anasthesia is, in haemorrhoidectomy, one of the best antesthetics from the operator's standpoint, and also for the welfare and comfort of some patients, but there are many patients who are apprehensive from first to last, in whom the mere sensation of manipulation commonly felt is interpreted as "feeling the whole of the operation." The patients feel that something unknown and probably painful is being carried out in a part to which their mind has been painfully directed dailysometimes all day-perhaps for years. It is no wonder that some patients wish consciousness of any manipulation "blanked out" while the operation on this misery-producing part is being performed.
Perhaps the pleasantest and best way of "blanking out" consciousness of the whole episode, as well as of pain during these rapid and simple operations, is by gas-and-oxygen ancesthesia with preliminary sedative medication. Low spinal or spinal anesthesia limited to sacral nerves has advantages which render it of the greatest value for operations on the perinaeum.
It is reliable. Sensation is completely abolished in the field of operation, and further, the anaesthesia is restricted to this field, so that the patient is quite unconscious of any manipulations in the part and no apprehension is felt.
It is a controllable anwsthetic and has none of the disadvantages of the higher spinal anesthetics.
There is no feeling of paralysis in the legs; the blood-pressure is unaffected. Unpleasant bladder sequelae do not occur, and there is no complaint of headache.
The administration of the anesthetic is simple and is quickly carried out. It is not unpleasant to the patient and is convenient to the administrator if he is skilled in the technique. Ansesthesia is complete in two or three minutes. Apprehension before operation can be abolished by sedative injections.
For hospital work it is ideal. Most of the bad results following spinal antesthesia are due to improper selection of cases and faulty technique.
The technique of spinal anesthesia is simple, but it must be carried out with the minutest exactitude and attention to detail.
Pain after rectal operations is a variable quantity; some patients have none, others have a little, and others have a great deal, necessitating sedative drugs for a short time. Post-operative pain bears no relation to the method of anaesthesia. 
